
April 17, 1995

Mr. William F. Caton
Secretary
Federal Communications Commission
1919 M Street, N.W.
Washington, DC 20554

Re: Reply Comments; IC Docket No. 94-31

Dear Mr. Caton:

Transmitted herewith, on behalf of Iridium, Inc., are nine corrected
copies of Iridium, Inc's reply comments in the above-captioned matter.
The original was filed April 14, 1995.

The corrections are non-substantive.

They are:

(1) Addition of a Table of Contents
(2) Page 5, line 7, delete the word "one"
(3) Page 19, line 7, "os" changed to "of'
(4) Page 19, line 7, line changed to read: "which coordination is

necessary. This methodology is a mathematically
unassailable."

(5) Page 19, line 10, "arc" not "are"
(6) Page 26, line 16, add the words "band" after "MHz",

"necessarily" after "not".
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(7) Page 26, line 17, add the word "band" after IMHz"
(9) Page 29, line 1, delete the * beside Footnote 22
(8) Page 29, line 16. Add the word "only" between "not" and "a"

Should there be any questions concerning this matter, please contact the
undersigned.

Very truly yours,

J mes G. Ennis
irector, Licensing Affairs

IRIDIUM, INC.
1401 H Street, N.W.
8th Floor
Washington, DC 20005
(202) 326-5677
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Befontthe
FEDERAL COMMUNICAnoNS COMMISSION

W.hington, D.C. 20'554

In the Matter of

Preparation for International
Tetecommunication Union

World Radiocommunication

Conferences

)
)
)
)

)
)

Ie Docket No. 94-31

Iridium, Inc. ("Iridium") hereby offers its repty comments in

response to the Comments filed in connection with the Commission's

second Notice of Inquiry(~") released January 31,1995

in the above-aptioned prooeeding.

Mobile satellite service (MSS) issues for WAC '95 fall into two

categories: improving existing MSS allocations and providing

additional spectrum for MSS systems. With Fespect to improving

existing allocations, the improvements contemplated relate both to

the current procedures for coordinating MSS systems and to the
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current allocations for MSS service links, feeder links, and

intersateflite links. Because the U.S. has already issued licenses to

use some current MSS allocations, and because MSS systems are

already under construction in these bands, there is an immediate

need to improve these existing allocations for MSS use. This should

be the highest priority of the U.S. at WRC '95.

The second category of issues deals with the need for new

spectrum for MSS subscriber links, feeder links, and intersatetlite

links. Given the long lead time required for the U.S. to develop rules

for use of new MSS spectrum, to assign it to individual licensees,

and for these licensees to construct licensed sateflite systems, it is

not too earty to secure additionaf spectrum at WRC '95 to meet the

needs of future generations of MSS sY"ms. Obtaining sufficient

new MSS spectrum should therefore also be a high priority at WRC '-....

'95.

As a general matter, the U.S. should strive to resolve all MSS

issues at 'NRC '95. Iridium recognizes, however, that some

spectrum/allocation issues may not be ripe for consideration at WRC

'95. In this event, even if certain issues may not be susceptible to

4



~':.'
W•.. - .-1

resolution at WRC '95, the U.S. should endeavor to lay the

foundation at WRC '95 for success in 1997. Given the lead time

involved, WRC '97 may well be the last opportunity to obtain new

MSS spectrum to meet the needs of future generations of MSS

systems. It would be much better to take advantage of the two

opPOrtunities presented by WRC '95 and WAC '97 rather than to rely

entirely on WRC '97 alone to obtain needed additional MSS

spectrum.

I.

The U.S. government should place most.emphasis at WRC '95

on making modifications to the current MSS allocations that are

necessary to facilitate their use by authorlBed MSS licensees. The

most important changes neected are to the FSS allocations used for '_,

feeder links for MSS systems. Improvements also need to be made

to existing 'COordination procedures under Resolution 46 and to the

allocations for MSS subscriber links at l-band.
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1. No In'OII1'"On''' •••n P,...ntedln the Comments
Which Should DIu U.S. From Going Forward
with. Propoul to 0. the 11.2-19.7/21.0-29.5
GHz "ncls for U.. by Non-GSO MaS Feeder Links

As the Commission recogniHs in the~, "obtaining

sufficient NGSO feeder link spectrum for 1.612.4 GHz 'Big LEO' MSS

networks is critical for the introduction of those networks in the U.S.

and globally." T() this end, Iridium endorsed in its initial comments

the second of two options identified by ITU-R Task Group 4/5 for

accommodating non-GSO MSSfeeder links in bands above 17.7

GHz. Under this option, a footnote would be added to certain sub.

bands identified lor use by non-GSO MSS feeder link networks

pursuant to which: (1) RR 2613 would not apply; (2) existing GSO

FSS networks would have equal status; and (3) Mure GSa FSS

systems would have to protect notified non-GSO MSS feeder links.

Inthe~, the Commission identifies 19.2-19.7 and 29.0-

29.5GHz as appropriate sub-bands to which such a regulatory

footnote could apply. Iridium wishes to emphasize that this approach
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is favored by the international community as evidenced by the fact

that the Conference Preparatory Meeting Report to WRC-95

recommends this as the preferred option for satisfying Ka-band non-

Gsa MSS feeder link requirements. 1

In their comments, a number of GSa FSS interests argue that

non-GSa MSS systems should not be using Ka-band spectrum for

their feeder links because sufficient spectrum is available below 17.7

GHZ.2 Several of these oommenters contend that, if a portion of the

Ka-band must be used for non-GSO MSS feeder links, then (1) the

amount of spectrum made avaifable should be less than the 500 MHz

in each dir«tion proposed by the Commission;3 (2) non-GSa MSS

operators must agree to accept certain operating constraints that

would purportedly enable them to share the band on a oo-fr.equency

basis with GSO FSS systems4
; and {3) Ka-band feeder links must

1 Oocument.cPM 95/118.;.1: (4 April 1995) at 1'57.

2See Comments of Hughes Space and Communications Company ("Hughes'1 at
5 and GE Americom at 5.

3SfJe Comments of Hughes at 6, GE Americom at 2-3, and Comsat World
Systems Division ("Comsat WSD") at 7-8.

-tsee 'Comments of Hughes at "6-9.
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remain subject to RR 2613.5 For the reasons set forth below, each of

these arguments should be rejected.

First, neither Hughes nor GE Americom provide any

information to support their claims that there is sufficient spectrum

below 17.7 GHz to aocommodate non-GSO MSS feeder Iinks.6 To

the contrary, those non.-GSO MSS systems seeking feeder link

spectrum below 17.7 GHz have had an extremely difficult time in that

endeavor. In fact, given those difficulties, the Commission has

indicated that an non.(;S() MSS lioensees may have to use the Ka-

band to satisfy their feeder link requir:ements.7

5See also Comments of Hughes at 10-14, GE Americom at 2.

eHughes aaerts that GSOs can UN the Ka-band mont efftcientIy than non
GSOs because of their ability to reuse a given band Mgment through 2 degree orbital
spacing. Comments of Hughes at 6. Iridium bele'''' that the beamwidths employed by
a Spaoeway-type VSAT system are too wide to allow this degree of reuse and, '-,
therefore, would result in interference to adjacent....... In addition, and more
importantly, even if Hughes could reuse spectrum with 2 degree orbital spacing, then it
should be able to satisfy its _ned need for 1000 MHz for the Spaoeway system in
North America through 2 degree spacing of its two propoeecl North American SIIteIIites.
This would enable Hughes to reuse the 500 MHz at 29.5-30.0 GHz, which, according to
Hughes, is the portion of the Ka-band most "uniquely suited to support ultra-smatl earth
terminals. 1I Comments of Hughes at 15.

7S. $e;qnst ..... at PmmEsj"~.CC Docket No. 92-297, FCC 94
12 (rei. Feb. 11, 19M) at ptn. 22; Ns*e at porTEnd B,.......... CC Docket No. 92
166, FCC 94-11 (rei. Feb. 18, 1994); "Mort IOd Order, CC Docket No. 92-166, FCC
94-261 (ret Oct. 14, 1994). at para. 169.
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Second, the fact that multiple non-GSO MSS systems may

have to use Ka-band to satisfy their feeder link r.equirementsis one

of the reasons why 500 MHz in each direction must be made

available for non-GSO MSS feeder links both in the U.S. and

abroad.8 This includes not only presently licensed or proposed non-

GSO MSS systems, but also future non-GSO MSS systems, both in

the U.S. and abroad. As recognized in the Interim Report of the lAC,

sharing studies to date ar.e inconclusive with rasPed to whether more

than two non-GSO MSS feeder link networks can operate on a co-

frequency basis. In this FeQard, it must be borne in mind that, apart

from the potential for having multiple non-GSO MSS feeder link

networks at Ka-band, there will be numerous GSO FSS and Fixed

Service networks in the 19.2-19.7/29.0-.29.5 GHz bands with which

coordination will be necessary. Some amount of otherwise available '_,

non-GSO MSS feeder link spectrum will inevitably be lost in this

prooess.

IGE Ameticom ctMns ttl_~ MSS feeder link spectrum nlquintmer1ts in
bands above 16<GHz can be Mduoed by '50% by employing dual poIariz8tion.
Comments of GE Americom at note 2. As noted in CPM Report to WRC-95, however,
use of dual polariation is not likely to be feasible in the 16-30 GHz range. Document
CPM 95/118-E {4 April 1995) at 41.

9



Third, as for sharing between non-GSO MSS feeder link and

GSO FSS networks, Hughes bases its claim that such sharing is

feasible on the conclusions of TG 4/5 and on additional sharing

studies that Hughes has sponsored in recent months.9 However, as

Hughes recognizes, T<3 4/5 concluded that sharing is feasible only if

certain operational constraints are imposed on non-GSO MSS feeder

link networks. t1ughes asserts that these operational .constraints

"would have little or no impact on Iridium and TRW and would

maintain the requiMd system availabilities."10 This is simply not true.

As explained in the attached paper entitted "Review of CPM 95

Sharing Studies between 20/30 GHzGSOIFSS networks and NGSO

Feeder Links for MSS Operating in the 1-3 GHz Spectrum"

(Attachment 1 heR!!Jto), the type of operational-constraints or

mitigation techniques that have been identified by Hughes and others '_,

either would not work or cannot practically be implemented.

~ments of Hughes at'6-1.Q. It should be noted that another<3S0 interest, GE
Americom, maintains that such sharing is not feasible. see Comments of GE
Arnericom at 3,5.

10Comments of Hughes at 8.
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Further, Hughes' own sharing studies actually demonstrate the

reverse of what they are intended to show, that is, they demonstrate

that sharing is em feasible because the studies themselves are

predicated upon the implementation of certain interference mitigation

techniques by the non-GSO MSS operator. 11 Again, as explained in

Attachment 1, the use of these techniques would not allow the

IRIDIUMt system to meet its service objectives.

Iridium also wishes to emphasize that a fundamental concern it

has with a codirectional sharing approach is the uncertainty and

attendant risk posed by unbounded sharing with GSO FSS sy8tems.

As the number of GSO FSS systems in the subject bands increase,

there is a very real risk that feeder link operations, which, in the ease

of the IRIDIUMt system, require very high levels of R!liability, will be

SUbject to interference. Even if, in theory, a non-GSO MSS operator '-,

had first-in-time interference rights (assuming RR 2613 did not

apply), the burden of coordinating with numerous VSAT systems

would be enormous and, as a practical matter, perpetual. Moreover,

11GE Americom concedes in its comments (pp. 3 and 5)that sharing between non
GSa MSS feeder links and GSOs is not _sible.

11
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the ability of a non-GSO MSS operator to detect the exact source of

interference from among multiple VSAT networks and to enforce its

interference rights would be questionable at best. A commereially

viable, multi-billion dollar global non-GSa MSS system simply cannot

take this risk or aooept such on-going regulatory uncertainty.

Finally, Iridium disagrees with Hughes' contention that RR 2613

must be maintained in all FSS bands. Hughes' contention is based

on the arguments that the policy behind this provision is still relevant

(i.e., the need to give GSa satellite servioes absolute protection

while allowing non-GSO'Sateliite systems to use FSS bands only to

the extent that they do not interfere with GSa satellite syMems) and

that otherwise non~SO satellite systems will have no inoentive to

avoid interfering with GSa sateflite systemS. '2 To the contrary, the

policy behind RR 2613 has outlived its UMfu'ness as satellite

technology has evolved and non-GSO'.....ite systems become

more prevalent. Hughes offers no sound public policy reasons why

GSOs should oontinue to be given primacy in all f'SS bands.

12Comments of Hughes at 10-11.
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Further, Iridium is not arguing that existing GSa networks should not

be protected and have priority over new non-GSO systems. Existing

GSOs should be protected not because they are GSOs, but because

they are already oPerational and have international status at the ITU.

As for the Hughes contention that there should be an incentive for

non-GSOs to avoid interference to GSOs, there is simply no basis for

maintaining a system where all the burdens of sharing fall on non-

GSOs. Non-<3S0 protection of GSOs should be based not on a one-

sided set of incentiv., but on rights determined by the ITU

coordination prooees. As the Commission correctly r.ecognizes in the

~, RR 2613 "appears to place the burden of interference

avoidance primarily on the NGSO MSS network, even where the

interference is the result of a later~ablished GSO FSS system."13

2. The Com Must Not A....Te"'.'1c to UndeI,"lne
U.S. P"" to AccOlllIftO". the F•••r Link
Requi of Non..Q80 ,........ In the 1-3 GHz
~,.. • MIte.... and Should d Propaee that the
A..nda for MtC-97 A....... Non-GSO FSS Use of FSS
Allocations Between 17.7 and 59 GHz

13 Second NOI at 19. s.atm Comments of Teledesic at 8.
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Teledesic argues that WRC-97 will be too late to establish a

primary allocation of spectrum for non-GSO satellite networks in

order to aocommodate both its needs and non-GSO MSS feeder link

needs.14 As TRW notes, however, Teledesic has attempted to recast

its service link proposals as non-GSO feeder links in order to have its

non.-GSO FSS proposal considered at WRC-95. Any conoession to

T.eledesic in the U.S. WRC-95 proposals could jeopardize new

allocations for true non..(;SO MSS feeder link systems. 15 Iridium

agrees with TRW for the same reasons set forth in its initial

comments.16

Issues pertaining to non-<3S0 PSS allocations for service links

should instead be considered at VVRC-97. Iridium believes, however,

that the agenda item covering this issue should be broader than the

one proposed by Teledesic, which would limit WRC-97's

consideration of this issue to the Ka-band.17 In Iridium's view, this

14 Comments of T.eledesic at 1~O.

15 Comments of TRW at 13. n. 23.

1'Comments of Iridium at 14.

17 Comments of Teledesic at 2{)-21.
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agenda item should cover any FSS allocations above 17.7 GHz, at

least up to 59 GHz. Given the number of satellite and terrestrial

interests currently vying for Ka-band spectrum and the present

uncertainty as to how those issues will be resolved, it would be short

sighted to limit the scope of any WRC-97 agenda item dealing with

non~SO FSS systems to the Ka-band only. By broadening the

agenda item to include any FSS allocations above 17.7 GHz, the

U.S. and other administrations would have greater flexibility in

accommodating the needs ofnon-GSO FSS sy8llems. Indeed, as

lower bands allocated to the FSS become increasingly congested,

FSS allocations in the 37.5-'59~Hz range will be the next available

bands for the implementation of such systems.

~.

1. Iridium continues to support the Commission's proposal

to change RR 731E in the ITU Radio RegUlations to make it clear

that the EIRP -power density values presented the....in are "mean"

values. In that connection, Iridium notes that the CPM Final Report

IS



<at 18) proposes to modify RR 731E to make it clear that the value

-3dB(W/4kHz) in RR 731E is a mean, not a peak, value. The CPM

.E.inaL.BIJ:mI1recommendation on this subject is acceptable to Iridium.

So far as Iridium can see, there is no technical justification for

the "Peak" to "mean" ratio that LQP proposes in its comments <at 8)

and LQP offers none. In 'Connection with establishing a definition of

"mean", Iridium notes that the WRC '97 agenda proposes to address

ITU Recommendation ee, which recommends that the definition of

"mean" should be studied. Since this is a complex issue as to which

littte thought has been given, it should be considered at WRC '97, not

WRC'95.

2. ~. Constetlation proposes in its comments

<at 5) to delete RR 733, a global footnote which permits AMS(R)S

services in the 1610-1626.5 MHz band. Iridium, Inc., opposes this

proposal. Defeting AMS(R)S Aemovesflexibility at a time when new

systems need to be able to eXplore the widest possible range of

service opportunities.

3. . ESO-USA filed comments in this

proceeding requesting that the U.S. agree to give aU MSS systems,

16



including the Russian Elekon-Stir system, access to the U.S. market.

Although Iridium expresses no opinion on the merits of this proposal,

it believ.es that the issue that ESC-USA raises is far outside the

SCOPe of this prooeeding, which is to formulate the U.S. position on

tssues on the agenda for WRC '95.

c. Jm......nfJl.lQ...CMnIIIaIIIHLP........

1.

document. From discussions at the WRC '95 Conference

Preparatory Meeting{CPM), it now appears that it may not be

pOssible to review and adopt the VGE simplified regulations during

the Conference. In that event, the VGE simpf1fied regulations would

not take effect until after the next VYRC, in 1997. To protect against

this contingency there needs to be an agreed-upon methodology ,-

dUring the interim period for coordinating MSS systems. To serve

this purpose, a modified Resolution 46 should.continue to exist as a

stanG-alone document until the VGE simplified r:egulations are

adopted.
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2.

In its initial comments, Iridium supported most of the changes to

Resolution 46 that the Commission identified in paragraph 41 of

~, and suggested some changes to the VGE simplified

regulations as well.

One of the Commission's proposals was to modify Resolution

46 to provide a specific method to calculate coordination regions

pursuant -to paragraphs 2.1 and 2.2 of the Resolution(~,

at para. 41).· Iridium~upports this position and befieves that

.prooedUMS .utilizing the methodology described in Recommendation

ITU-R M {Doc. 8/45]18 for detennining "affected" systems with which

MSS systems must coordinate, should be attached to Resolution 46 _,

as an annex to achieve this objective.

1-ealcullltion of the afllleted -aion for a mobile ....... service (MSS) network
subject to Resolution 4e .....coordin'" is to be effected between space station
assignments and co-fr8quency MSS, fixed service (FS) and mobile service (MS)
ground-based stations of other administration," Recommendlltion fTU-R M [Doc. 8/45].

18



LoraliOualcomm Partnership ("LOP") seems to betieve that

providing a specific method to calculate coordination regions

somehow "confers additional status" on the secondary space-to

Earth MSS allocations in the band 1613.8-1626.5 MHz (LOP

Comments, at 26 et seq.). This is not the case. The methodology in

Document SG8/45 for determining "affected regions" for coordination

purposes reduces the number of co-fr.equency assignments with

which coordination is necessary. This methodology is a

mathematically unassailabfe method of calculating the a....a covered

by an MSS "S8tetlite's field of view when it is in its active service arc,

within which other systems may be affected.

The U.S. proposal to WRC '95 should follow the EiDalftslmt of

the CPM and propose that procedur.es utilizing Document SG8/45 be

added to Resolution 46 either as an annex or by ""rence to a

recommendation. In that connection, the U.S. should support having

StUdy Group 8 adoptDocument 008/45 at its next meeting in June,

1995.

3. Iridium 'Supports another change the Commission

proposed, to replace Section 2.5 of Resolution 46 {coordination with
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terrestrial systems). Iridium notes in this connection that the CPM

finaL.BIgg[t (at Section 1.4.6.4(b), p. 27) supports this position and

identifies the relevant Study Group 2 recommendations. Iridium

befieves the text of these recommendations should be incorporated

either by reference or as annex. to Resolution 46.

4. Iridium supports the Commission proposal that new

information be reqUired in Appendix 3 filings. However, in addition to

the items identified by LOP in its comments on this issue, the

Appendix 3 filings should -contain one other item. This is the number

of co..ft:equency COMA signals in .each beam. For the purpose of

determining whether a system e**tds the threshold value of RR

2~, the -maximum number of users, per frequency, per beam

should be provided in the Appendik 3 data, because this is the figure

that accurately reftects the potential1or interference to terrestrial "-,

based systems. Multiple satellites in the same constellation covering

. the same point on the ground should not exceed this pfd limit at that

point. If they do, an aggregate value should be provided instead of

the value for a single satellite.

20



5. In its initial comments, Iridium recommended that

Resolution 4S be modified to state that administrations must respond

to a Radiocommunication Bureau publication of notice of a new MSS

satellite system within six months or be deemed to have "consented

by default" to the proposal. Iridium notes that the CPM E.inaLBIgQ[t

{at Section 4.2.6.3 {e) of attachment 1 to Chapter 4, at 167) proposes

language to thisefrect. The U.S. should support the CPM proposal

in this regaFd.

6. Indium atao pr-oposed in its initialoomments that provision

S9.3O of Part B of the VGE Report be modified to permit AlqU8Sts for

coordinMion to be sent to the Radiooommunication Bureau. The

CPM fiD.It..&Igg[t (lit 1.(2) proposes to modify 59.30 to achieve that

purpose. The U.S. should support this change.

7. Although there was opposition exp....d at the CPM to "_,

theeonoept of inoorporatingtechnicalltandards into the Radio

Regulations, Iridium-oontinues to believe that the concept of

"incorporation by PlfeAtnoe" is a valid proposal which would simplify

the radio MgulMions.
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II.

A.

In its initial comments, Iridium urged the Commission to seek

to have the GMDSS requirement in RR 726C deleted for the 5 MHz

band from 1626.5-1631.5 MHz. AMSC comments that the GMDSS

footnote (RR 726C) should be added to the downlink band 1626.5 -

1631.5 MHz so that ''the maritime community will have greater

assurance that theM will be adequate priority spectrum available to

meet all of its distless and safety communications {AMSC, at 6).

The maritime community's need for GMOSS is already amply

met by the 28 MHz of spectrum19 reserved for this purpose in the

1530-1544/1631.5-1&45.5 MHz bands. As has been well

documented in this 9rooeeding, the Challenge facing the Commission

is to find more unencumbeFed MSS spectrum, not more GMOSS

spectrum. Adopting Iridium's proposal would not affect the GMDSS

system, while "Substantially improving the amount of spectrum

available for global MSS.

11'n the InmatUt syMem, this MP...ents over 500 duplex channels in each
ocean area. This would teemingly be more than sufftcient to accommodate multiple
simultaneous maritime disasters.
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B.

Iridium was joined in its support of the Commission's proposal

to extend the MSS co-primary allocation in the 1675-1710 MHz band

to Regions 1 and 3 as well as Region 2 by Lap (Comments at 29),

TRW (Comments at 11 and 19), Constellation (Comments at 10,

n.24), AMSC (Comments at 11), and Comsat Mobile (Comments at

20).

Iridium does not agr. with Constellation that this band should

be reserved for GSO's only. At this time, it is not clear wher.e global

non-GSO systems will be able to find additional spectrum. There are

technical and/or regulatory difficulties asaociated with all the bands

that have been identified for next generation non-GSO MSS systems,

including the 2 GHz band {which Constellation in its Comments (at

10) proposes be limited to non~SO systems). The MetsatlMetaids "

band seems to be one of the most promising bands for future use by

non-GSO MSS systems and Iridium opPOSeS limiting MSS aooess to

this band to GSO MSSsystenrs.

Iridium also does not agFee with the viewexpr.essed by Comsat

Mobile that a pailWd downlink band must be identified to go with an
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